Potential use of glucuronylglucosyl-β-cyclodextrin/dendrimer conjugate (G2) as a DNA carrier in vitro and in vivo.
In this study, we evaluated the polyamidoamine starburst dendrimer (dendrimer, generation 2: G2) conjugate with 6-O-α-(4-O-α-D-glucuronyl)-D-glucosyl-β-cyclodextrin (GUG-β-CDE (G2)) as a gene transfer carrier. The in vitro gene transfer activity of GUG-β-CDE (G2, degree of substitution (DS) of cyclodextrin (CyD) 1.8) was remarkably higher than that of dendrimer (G2) conjugate with α-CyD (α-CDE (G2, DS 1.2)) and that with β-CyD(β-CDE (G2, DS 1.3)) in A549 and RAW264.7 cells. The particle size, ζ-potential, DNase I-catalyzed degradation, and cellular association of plasmid DNA (pDNA) complex with GUG-β-CDE (G2, DS 1.8) were almost the same as those of the other CDEs. Fluorescent-labeled GUG-β-CDE (G2, DS 1.8) localized in the nucleus 6 h after transfection of its pDNA complex in A549 cells, suggesting that nuclear localization of pDNA complex with GUG-β-CDE (G2, DS 1.8), at least in part, contributes to its high gene transfer activity. GUG-β-CDE (G2, DS 1.8) provided higher gene transfer activity than α-CDE (G2, DS 1.2) and β-CDE (G2, DS 1.3) in kidney with negligible changes in blood chemistry values 12 h after intravenous injection of pDNA complexes with GUG-β-CDE (G2, DS 1.8) in mice. In conclusion, the present findings suggest that GUG-β-CDE (G2, DS 1.8) has the potential for a novel polymeric pDNA carrier in vitro and in vivo.